4,5-Dihydro-1H-imidazol-2-yl)-[4-(4-isopropoxy-benzyl)-phenyl]-amine (RO1138452) is a selective, pseudo-irreversible orthosteric antagonist at the prostacyclin (IP)-receptor expressed by human airway epithelial cells: IP-receptor-mediated inhibition of CXCL9 and CXCL10 release.
The extent to which the prostacyclin (IP) receptor regulates the release of two proinflammatory chemokines from human airway epithelial cells was investigated using the novel and competitive IP-receptor antagonist 4,5-dihydro-1H-imidazol-2-yl)-[4-(4-isopropoxy-benzyl)-phenyl]-amine (RO1138452). In BEAS-2B human airway epithelial cells, taprostene, a selective IP-receptor agonist, suppressed interferon-gamma-induced CXCL9 and CXCL10 release in a concentration-dependent manner. These effects were mimicked by 8-bromo-cAMP, and they were abolished in cells infected with an adenovirus vector encoding a highly selective inhibitor of cAMP-dependent protein kinase (PKA). RO1138452 blocked the inhibitory effect of taprostene on chemokine output in a manner inconsistent with surmountable competitive antagonism. Comparable results were obtained using primary cultures of human airway epithelial cells. The basis of the antagonism imposed by RO1138452 was studied further using BEAS-2B cells stably transfected with a cAMP-response element (CRE) luciferase reporter. On this output, RO1138452 also behaved insurmountably. Mechanistically, this could not be attributed to covalent receptor inactivation, allosterism, or a state of hemiequilibrium. Other studies established that the degree by which RO1138452 antagonized taprostene-induced CRE-dependent transcription was not reversed over a 20-h "washout" period. This pharmacological profile is consistent with the behavior of a pseudo-irreversible antagonist where dissociation from its cognate receptor is so slow that re-equilibration is not achieved at the time the response is measured. Collectively, these data provide compelling evidence that human airway epithelial cells express inhibitory IP-receptors linked to the activation of PKA. Moreover, contrary to existing literature, RO1138452 behaved pseudoirreversibly, emphasizing the need, in drug discovery, to screen potential new medicines in the target tissue(s) of interest.